In this study, we investigate the magnetohydrodynamic (MHD) viscous flow due to a shrinking sheet by employing the homotopy perturbation method (HPM) and Padé approximation. The series solution of the governing nonlinear problem is developed. Generally, the truncated series solution is adequate only in a small region when the exact solution is not reached. We overcame this limitation by using the Padé techniques, which have the advantage in turning the polynomial approximation into a rational function, are applied to the series solution to improve the accuracy and enlarge the convergence domain.
Introduction
Analytical methods have made a comeback in research methodology after taking a backseat to the numerical techniques for the latter half of the preceding century. The advantages of analytical methods are manifold, the main being that they give a much better insight than the numbers crunched by a computer using a purely numerical algorithm. Two of the analytical methods of recent vintage, namely, the homotopy perturbation method (HPM) and the homotopy analysis method (HAM), have attracted special attention from researchers as they are both flexible in applying and give sufficiently accurate results with modest effort. Both the methods are based upon introduction of a homotopy parameter p which takes the values from zero to one. When p = 0, the problem under study takes a sufficiently simple form which admits a closed form analytical solution. As p is increased and finally takes the value one, the solution to the original problem is recovered, the nice feature is that it is being done entirely analytically.
The HPM was introduced by He [1] in his endeavor to solve nonlinear problems using the perturbation technique. Rather than depending on one of the physical parameters being small for being chosen as a perturbation parameter, He proposed to introduce p, which in the spirit of homotopy is increased from 0 to 1. There is again a whole gamut of variations which makes the method quite attractive and amenable for applying to numerous kinds of applications. He [2-10] has published extensively demonstrating the viability of his method. The latest intricacies and variations of the HPM with its application to the nonlinear problems have been covered in a monograph by He [11] . Recently, the homotopy perturbation method has been used to solve a wide range of problems [12] [13] [14] [15] [16] [17] [18] [19] [20] .
The boundary layer viscous flow induced by stretching the surface moving with a certain velocity in an otherwise quiescent fluid medium often occurs in several engineering processes. Such flows have promising applications in industries, for example in the extrusion of a polymer sheet from a die or in the drawing of plastic films. During the manufacture of these
